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Abstract    The end of the "golden age" of antibiotic discovery along with the growing antibiotic resistance left 
us a dramatic shortage of new drugs to prevent and cure drug-resistant pathogens. This makes it a new alternative 
approach to screen antibacterial activity from existing non-antimicrobial drugs. Recent studies show that gallium 
nitrate, a compound approved for treatment of hypercalcemia by US FDA, has potent antibacterial activities. 
Unlike classical antibiotics, the pharmacological property of gallium lies on its chemical mimicry, which can cause 
malfunction and disruption of enzymes using iron as a co-factor, and thus interfere with bacterial metabolism. Gallium 
has shown bactericidal activity against many pathogens, including multidrug-resistant ones, both in vitro and in vivo. 
Some gallium-containing regimens are expected to be developed as non-traditional and potentially effective anti-
infective agents that help combat multidrug-resistant bacterial infections.
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表1    镓类化合物对不同病原体的的体外抑制浓度
Tab. 1    Inhibitory concentration of gallium compounds in vitro
镓化合物 病原体 抑制浓度 参考文献
硝酸镓 铜绿假单胞菌 MIC=2mg/mL [11]
金黄色葡萄球菌 MIC>32mg/mL [12]
鲍曼不动杆菌 MIC>32mg/mL [12]
马红球菌(Rhodococcus equi) MBC=50μmol/L [13]
麦芽酚镓 马红球菌 MIC=0.6mg/mL [14]
金黄色葡萄球菌 MIC：75~2000mg/mL [15]
表皮葡萄球菌 MIC：94~200mg/mL [15]
去铁胺镓 奇异变形菌(Proteusmirabili) IC90=1280mmol/L [16]
铜绿假单胞菌 MIC=3 mmol/L [17]
金黄色葡萄球菌 IC90：320~5120mmol/L [16]
原卟啉镓 大肠埃希菌 MIC：<0.5mg/mL [18]
耻垢分枝杆菌(Mycobacterium smegmatis) MIC=0.4mg/mL [18]
结肠炎耶尔森菌(Yersinia pseudotuberculosis) MIC=0.4mg/mL [18]
金黄色葡萄球菌 MIC：1~2.5mg/mL [18]





注：MIC：最低抑菌浓度(minimum inhibitory concentration)；MBC：最低杀菌浓度(minimum bactericidal concentration)；IC90：被测拮抗剂抑
制90%细菌生长的浓度(compound concentrations that inhibit growth by 90%)。
表2    镓在体内抗菌活性
Tab. 2    In vivo antibacterial activity of gallium
镓类化合物 动物模型 病原菌 剂量 用药方式 参考文献
硝酸镓 小鼠肺结核模型 结核分枝杆菌 10mg/kg 注射 [21]
小鼠肺炎感染模型 铜绿假单胞菌 50μL 250mmol/L 注射 [11]
去铁胺镓 兔角膜划伤模型 铜绿假单胞菌 3.5mmol/L 外用 [17]
麦芽酚镓 小鼠烧伤感染模型 铜绿假单胞菌 25mg/kg 注射 [22]
金黄色葡萄球菌 100mg/kg 注射 [22]
鲍曼不动杆菌 100mg/kg 注射 [22]
柠檬酸镓 小鼠感染模型 马红球菌 10~50mg/kg 口服 [13]
原卟啉镓 小鼠伤口感染模型 肺炎克雷伯菌 0.1%~0.3%wt/vol 外用 [23]
A549人肺泡上皮细胞单层培养 鲍曼不动杆菌 20mg/mL或40mg/mL 外用 [19]
大蜡螟幼虫模型 鲍曼不动杆菌 20mg/mL或40mg/mL 注射 [19]
人工创伤模型 金黄色葡萄球菌 500mg/mL 外用 [20]
耐甲氧西林金黄色葡萄球菌 500mg/mL 外用 [20]
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